Alteration of cardiovascular, neurogenic, and humoral responses to acute hypovolemic hypotension by administered prostacyclin.
Acute hypovolemia induced by bleeding (5 ml/300 g body weight) halothane-anesthetized (0.8% in oxygen) rats is attended by hypotension, bradycardia, and increases in plasma renin, vasopressin, and catecholamine levels. Infusion of prostacyclin (PGI2, O.03 microgram/kg.min) to acutely hemorrhaged rats enhanced recuperation of heart rate, and potentiated the sympathetic response and vasopressin release without altering blood pressure of plasma renin concentration (PRC). Bleeding of bilaterally adrenal demedullated, splanchnicectomized rats resulted in prolonged hypotension and increased plasma levels of vasopressin and renin; epinephrine in the plasma was not detectable, and plasma norepinephrine concentration was not increased after hemorrhage. Prostacyclin infusion to the demedullated, splanchnicectomized rats had no effect on heart rate but enhanced blood pressure recovery after hemorrhage; in this experimental group, PRC was markedly elevated but prostacyclin had no effect on plasma vasopressin or catecholamine concentrations. In rats exposed to severe bleeding, resulting in a nonreversible shock and high mortality, PGI2 infusion after the bleeding increased the survival rate without effect on blood pressure, heart rate, or circulating levels of vasopressin and catecholamines. This study suggests that prostacyclin, through stimulation of the sympathoadrenal axis, enhances heart rate recuperation and vasopressin release in response to acute hemorrhagic shock. Furthermore, prostacyclin may stimulate renin secretion in sufficient amount to compensate for the inadequate sympathetic response during hemorrhagic shock. It is also shown that prostacyclin improves the survival rate to severe hemorrhage without overt hemodynamic or sympathetic effects.